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ABSTRACT 
During the fall of 1988 and the spring of 1989, four stands of 
river birch (Betula nigra ~ . ) were surveyed in Cass and Mason Counties, 
Illinois . All study areas were divided into quadrats 25 m on a side 
(0.154 acres) and the maximum number of quadrats were placed to 
completely survey each forest . The relative density, relative 
dominance, and importance value was calculated for each species (dbh 
greater than 10 cm) in each forest area. Also, seedlings (less than 
2 . 5 cm dbh) and saplings (2.5- 10.0 cm dbh) were recorded in each area. 
River birch is the dominant overstory species in each of the study 
areas accounting for 83% to 92% of the basal area (sq m/ha) and 75% to 
87% of the overstory individuals in the woodlots. The dominant 
understory species at Site B are black oak, black cherry, and black 
hickory. At Site C, silver maple and American elm are the dominant 
understory species . Green ash is the dominant understory species at 
Site D. There are few coIIUllon understory species at Site A. River 
birch will continue to dominate the overstory in these wet, acidic, and 
sandy woodlots for the near future. However, river birch dominance in 
the overstory is preventing river birch seedlings and saplings from 
maturing, since this species is intolerant of shade. Therefore, other 
species, such as silver maple and green ash, may increase in 
importance, resulting in a change in the future composition of these 
river birch forests . 
ACKNOWLEDGMENTS 
I would like to gratefully acknowledge the many people who offered 
their encouragement and assistance before and during the preparation of 
this paper. My major professor, Dr. John E. Ebinger, for his patience, 
knowledge, and guidance throughout the course of this study. Mr. 
William E. McClain of the Illinois Department of Conservation, for his 
knowledge and help in collecting the field data. Dr. Charles Arzeni, 
Dr. William Weiler, and Dr. Bryan Miller for serving on my graduate 
connuittee and providing constructive criticism. Dr. Douglas Zinnnerman, 
and Mr. Lawrence Crofutt were helpful in obtaining the necessary 
equipment for the soil texture experiment. A special thanks to Lucinda 
Horton for the use of her typing paper. 
Finally, I want to thank God for the ability he has given me and 
DeeAnn for her love and understanding. 
TABLE OF CONTENTS 
Inroduction. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
Description of the Study Areas ..••••.• • •••••••••••• •• 2 
Materials and Methods................ ... ... . .... ..... 3 
Results ..... . ... .......................... . . . .. ...... 4 
Discussion. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 
Literature Cited • •••••••••••••••• •• •••••••• • •••• ••••• 10 
1 
INTRODUCTION 
River birch (Betula nigra L.) has a relatively wide geographic 
range in the eastern United States. It occurs from southeastern New 
York and south along the east coast to northwest Florida, with 
extensive connnunities in North Carolina , South Carolina, Georgia , 
Alabama, and Mississippi. Its range extends west to northeast Texas , 
the eastern edge of Oklahoma, the eastern two-thirds of Missouri, and 
southeastern Iowa. It is found as far north as southeastern Ohio, 
southwest Indiana , throughout most of Illinois, and along the 
Mississippi River to the western edge of Wisconsin (Little 1971). 
Gribben and Ungar (1974) report that river birch forests are 
f requently found along smaller streams and in poorly drained areas as 
far north as southeastern Ohio. They also found that its distribution 
is closely related to acid mine drainage into streams in these 
unglaciated areas, and that in these highly acidic drainage areas pure 
stands of river birch sometimes occur. Braun (1943) states that river 
birch occurs on more acid soils of Kentucky. 
In Illinois, river birch occur commonly in the southern, central 
and western parts of the state with very few collections from within 
the area of Wisconsin glaciation (Mohlenbrock and Ladd 1978). In 
southern Illinois, Voigt and Mohlenbrock (1964) reported that river 
birch occurs on poorly drained soils which have a low content of 
organic matter. Fritts and Kirkland (1960) found that river birch is 
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common along streams in Cumberland County, Illinois, which drain the 
more acid soils of the Illinoian age glacial deposits. They also 
reported that it is absent along streams which drain the more alkaline 
materials from the Wisconsin moraines to the north. Pure stands of 
river birch have been found on some depressional sites in sand areas of 
Cass and Mason Counties, Illinois . A study of these forests was 
undertaken to determine the composition of these river birch forests, 
and to examine some of the ecological parameters responsible for their 
existence. 
DESCRIPTION OF THE STUDY AREAS 
All of the sites studied are in the Illinois River Section of the 
Illinois River and Mississippi River Sand Areas Division in Mason 
County and Cass County, Illinois (Schwegman 1973). 
Site A: This river birch forest, which is about 1/4 ha, occurs in 
the southwest part of Mason County, Illinois, (NEl/4, Sec. 35, T20N, 
R9W) three miles west of the town of Kilbourne . This community is in a 
small depression between stabilized sand dunes on which the dominant 
vegetation is Quercus velutina (black oak) . It occurs on Dune sand 
(Smith .!!_ al. 1924) which was deposited during the melting of the 
Wisconsin glaciers and later re- worked by wind. 
Site B: This river birch forest , which is about 1/2 ha, is 
located 200 m north of Site A (NEl/4, Sec . 35, T20N , R9W) . This 
community is located in a small depression between stabilized sand 
dunes on which the dominant vegetation is black oak. The soil is the 
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same as that found in Site A. 
Site C: This river birch forest , which is about 1 1/2 ha, is 
located in the west -centr al par t of Cass County, Illinois, (NEl/4 , Sec. 
34, Tl8N, RllW) about two miles southeast of Bluff Springs. This 
connnunity is in a low area with the topography rising 3- 6 m on the west 
and north side and is bounded on the east and south by county roads . 
It occurs on Orio sandy loam (Smith and Riecken 1947) which developed 
under grass vegetation on an old sandy river deposit. 
Sites D: This river birch connnunity, which is about 1 ha, is 
located in the Matanzas Prairie Nature Preserve (Nl/2, Sec. 4, T20N, 
R9W) 1 1/2 miles northeast of Bath, in Mason County, Illinois. This 
community is located in a drainage depression about 1/2 m lower then 
the surrounding wet prairie. It occurs on Brown- Gray sandy loam on 
tight clay (Smith et al. 1924) . The surface soil is acidic while the 
subsoil has a impervious character that causes poor drainage, and may 
or may not be acidic . 
MATERIALS AND METHOD 
During the fall of 1988 and the spring of 1989, four stands of 
Betula nigra were surveyed in Cass and Mason Counties , Illinois . All 
areas studied were divided into quadrats 25 m on a side (0 . 154 acr es) 
and the number, size, and species of all living and dead-standing trees 
above 10 cm diameter at breast height (dbh) were recorded for each 
quadrat. At each site, the maximum number of quadrats were placed to 
completely survey the ent ire forest, leaving an area around the 
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perimeter to eliminate any edge effect. The relative density, relative 
dominance, and importance value (IV) were then calculated for each 
species in each of the areas sampled. IV determination follows the 
procedure developed by Mcintosh (1957), and later by Boggess (1964), in 
which the IV is the sum of the relative density and relative dominance. 
Also, determined for each species was the density (individual/ha) in 
broad diameter classes and the basal area (sq m/ha). 
In each of the quadrats, nested circular plots, .001 and . 01 ha in 
size, were randomly located. The number of seedlings (less than 2.5 cm 
dbh) in the smaller plot and saplings (2.5-10.0 cm dbh) in the larger 
plot were recorded and their densities (individuals/ha) determined. 
Nomenclature follows Mohlenbrock (1975) . 
At each site, a soil pit was dug to determine the depth of the A 
horizon, B horizon, and the presence of any hardpan. Soil samples were 
then taken from the A and B horizons for determination of pH and soil 
texture. Soil samples were analyzed for pH (Corning pH meter, Model 
7). The amount of sand, silt, and clay in each of the soil samples was 
determined using the Bouyoucos Hydrometer Method (Bouyoucos 1962) . 
RESULTS 
A total of four river birch forests were studied, three sites in 
Mason County and one site in Cass County (see description of study 
areas for details). The tree species encountered in each forest area 
with their relative values, average diameter, number of individuals, 
seedlings, and saplings per ha are all included in Tables 1-4, with 
soil data for each site included in Table 5. 
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Site A: At this site the average number of stems/ha is 504 while 
the basal area averages 18.87 sq m/ha (Table 1). The dominant 
overstory species is river birch with an IV of 176.7 (out of a possible 
200) , followed by black oak (IV of 18.5) and small numbers of mockernut 
hickory, and American elm. River birch is well represented in the 
first three diameter classes, accounting for 89% of the basal area and 
87% of the overstory individuals in the woods . Also, the only dead-
standing trees in the woodlot are two river birch (average diameter of 
16.7 cm and a basal area of .044 sq rn/ha) . Black oak is not as well 
represented, being found only in the 10-20 and 30- 40 cm diameter 
classes. 
Black oak, black hickory, and river birch seedlings are present in 
the understory, while black cherry and American elm saplings are also 
occasionally encountered . None, however, are extremely common, as 
indicated by the open nature of the understory. 
The soil in this woodlot is extremely sandy and acidic (Table 5). 
In the A horizon the pH is 5.3 and sand makes up 90% of the 
composition, while the B horizon has a pH of 5 . 7 and is composed of 96% 
sand. 
Site B: At this site the average number of stems/ha is 448 while 
the basal area averages 19.67 sq m/ha (Table 2). River birch is the 
dominant overstory species with an IV of 168 . 4, followed by black oak 
(IV of 28.8), and a few blackjack oaks. River birch is well 
represented in the first three diameter classes accounting for 83% of 
the basal area and 86% of the overstory individuals in the woods. 
Also, there are 18 dead-standing river birch trees in the woodlot with 
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a average diameter of 12.5 cm and a basal area of . 238 sq m/ha . Black 
oak, although not as abundant as river birch, shows a similar size 
class distribution, and also has a relatively large number of dead-
standing individuals (10 stems with an average diameter of 13 . 7 cm and 
a basal area of .154 sq m/ha). 
No river birch seedlings or saplings were recorded for this site. 
In contrast, black oak, black hickory, and black cherry were well 
represented in the seedling layer , while only a few saplings of black 
and blackjack oaks were found. 
The soil in this woodlot is similar to that found at site A, being 
extremely sandy and acidic (Table 5). In the A horizon the pH is 5.3 
and sand makes up 86% of the composition, while the B horizon has a pH 
of 4 . 8 and is composed of 88% sand . 
Site C: At this site the average number of stems/ha is 616 while 
the basal area averages 20.77 sq m/ha (Table 3). This site has low 
species diversity with only three species reaching tree size (dbh 
greater than 10 cm). River birch is the dominant tree (IV of 160.4) , 
with silver maple second (IV of 36.7) and the American elm (IV of 2. 9) 
third. River birch is well represented in all diameter classes, 
accounting for 86% of the basal area and 75% of the overstory 
individuals in the woods. The only dead-standing trees in this woodlot 
are 63 stems of river birch (average diameter 21.0 cm and a basal area 
of 2 . 77 sq m/ha) . Both silver maple and American elm are common 
components of the 10-20 cm diameter class, with only a few large 
individuals of either species encountered. 
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No river birch seedlings or saplings were recorded at this site . 
In contrast, silver maple, American elm, sassafras, and black cherry 
are well represented in the seedling layer. Both silver maple and 
American elm dominate the sapling layer. 
The soil in this woodlot is sandy and acidic (Table 5). In the A 
horizon the pH is 5.3 and sand makes up 68% of the composition, while 
the B horizon has a pH of 5.7 and is composed of 72% sand. 
Site D: At this site the average number of stems/ha is 579 while 
the basal area averages 24.04 sq m/ha (Table 4) . The dominant 
overstory species is river birch (IV of 179.2) , followed by green ash 
(IV of 10 . 8), silver maple, sassafras, persimmon, and sycamore. River 
birch is well represented in all four of the diameter classes, 
accounting for 92% of the basal area and 87% of the overstory 
individual in the woods. Also, there are 30 dead- standing river birch 
trees with a average diameter of 35.9 cm and a basal area of . 876 sq 
m/ha. Green ash is not well represented, being found only in the first 
two diameter classes, while t he remaining overstory species are only of 
minor importance in the forest (IV's of 2 . 9 to 0.8). 
At this site the understory is more diverse and more than twice as 
dense as that found at the other three sites examined . However, river 
birch is only of minor importance. American elm, green ash, and the 
shrub Rhamnus frangula L. (glossy buckhorn) are common components of 
the seedling layer along with smaller numbers of black cherry, white 
oak, and red mulberry. The sapling layer is also dominated by American 
elm, green ash and glossy buckhorn, along with occasional individuals 
of river birch, sassafras, black cherry, and red mulberry . 
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The soil in this woodlot is very sandy and either moderately 
acidic or slightly alkaline, depending on the horizon (Table 5) . In 
the A hor izon the pH is 5 . 95 and sand makes up 68% of the composition, 
while the B horizon has a pH of 7.35 and is composed of 78% sand. In a 
soil sample taken at the prairi e/forest border the pH of the A horizon 
is 6 . 6 with sand making up 64% of the composition. 
DISCUSSION 
At all four sites, river birch dominate the sandy depressional 
areas in which the soil is fairly acidic (A horizon pH of 5.30-5.95). 
According to Cribben and Ungar (1974), these wet, acidic and sandy 
conditions are ideal for river birch to reach maturity . On the sites 
examined, river birch accounts for 83% to 92% of the basal area and 75% 
to 87% of the overstory individuals in the woodlot s . It is abundant in 
all diameter classes on each site, which suggests that it will continue 
to be the dominant overstory species for the immediate future . 
At two of the sites (B and C) no river birch seedlings or saplings 
were recorded while at the other sites (A and D) only a small number of 
river birch seedlings and/or saplings were found. At all of the sites, 
river birch seedlings and saplings are not advancing into the lower 
diameter classes . Other species that are more shade tolerant, such as 
the black oak, blackjack oak and black hickory, could possibly increase 
in import ance at the expense of the more shade intolerant river birch . 
At Site C, American elm and silver maple appear to be the dominant 
understory species and may become more important in the future . At 
Site D, green ash will probably become more important in the future 
since it is well represented in the seedling, sapling, and lower 
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diameter classes . There is a drastic change in the soil pH at this 
site, ranging from 5.95 in the A horizon to 7. 35 in the B horizon. 
Gribben and Ungar (1974) suggest that when the pH of the soil rises to 
the neutral area and beyond, river birch densities tend to decline. 
This could be why the river birch is not abundant in the seedling 
category. Also, the pH of the A horizon at the prairie/forest border 
is 6 .6 which probably explains why the river birch has not advanced 
onto the prairie . 
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Table 1 . Diameter classes, basal areas, relative values, importance values and average diamete~s of the woody 
species i n a river birch forest: l ocated i n the !IE1/4 Sec 35 T20N R91~. Mason County, Illinoi s (Site A) . 
Seed- Sap- Diameter Classes(cm ) Av. 
Species lings 1 ings Ii/ha Basa 1 Area Rel . Rel. Diam. 
!I/ha II/ha 10- 20 20- 30 30- 40 40+ Total (sq m/ha) Den. Dom . !. v. (cm) 
Betula nigra L. 500 -- 160 240 40 -- 440 16.88 87.3 89.4 176. 7 21. 5 
Quercus velutina Lam. 2500 -- 32 -- 16 -- 48 1. 70 9.5 9.0 18.5 19.4 
Carya tomentosa (Poi r . } tlutt . -- -- a -- -- -- s 0. 19 1. 6 1. 0 2.6 17. 5 
,..... 
N 
U1mus americana L. -- 50 8 -- -- -- 8 0 . 10 1. 6 0 .6 .-. •°) L. '- 12.2 
Carya texana Buckl. 1500 
Prunus serot i na Ehrh. -- 150 
Totals 4500 200 208 240 56 504 18.87 100 .0 100.0 200.0 
Table :2. Diameter claszes, basal areas, relat ive values, importance values and average diameters of the woody 
species in a river birch forest located in the t1E1/4 Sec 35 T201l R9\'I, Mason County, Illinois (Site B). 
Seed- Sap- Diameter Classes(cm) Av. 
Species 1 ings lings 11/ha Basa 1 Area Rel . Rel. Diam. 
II/ha 11/ha 10-20 20-30 30-40 40+ Totill (sq m/ha} Den. Dom. I.V. (cm) 
Betula nigra L. -- -- 208 116 44 16 384 16.27 85.7 82.7 168 .4 21. s 
Quercus velutina Lam. 1750 75 24 16 s 8 56 3.21 12.5 16.3 28 . 8 24.4 
Quercus mari landica 1-luenchh. 250 100 8 -- -- -- 8 0. 19 1. 8 1.0 2 . B 17 . 2 
..... 
w 
Carya texana Buck l . 1750 
Prunus serotina Ehrh. 1500 
Jug_l;a.n_s nigra L. 250 
Totalz 5500 175 240 132 52 24 448 1~.67 100.0 100. c 200.0 
Tabla 3. Diameter classes, basal areas, relative values, importance values and average diameters of the woody 
species in a river birch forest located in the NE1/4 Sec 34 T18tl R11 W, Cass Count}' , I l1 inois (Site C) . 
Seed- Sap- Diameter Classes (cm) Av . 
Species lings lings II/ha Basal Area Rel . Rel. Diam. 
II/ha II / ha 10-20 20-30 30-40 40+ Total {sq m/ha) Den . Dom. I. v. (cm) 
Betula nigra L. -- -- 272 154 15 20 461 17 . 77 74.8 85.6 160.4 20.7 
Acer saccharinum L. 750 869 128 12 1 2 143 2.81 23. 2 13.5 36.7 14.5 
Ulmus amaricana L. 1438 219 11 -- 1 -- 12 0. 19 2. o 0.9 2.9 13.0 
...... 
p. 
Sassafras albidum (Hutt. )Neas. 188 
Prunus serotina Ehrh . 63 
Totals 2439 1088 411 i 66 17 22 616 20.77 100 . 0 100 . 0 200 .0 
Tabla 4. Diameter classes, basal areas, relative values, importance values and average diameters of the woody 
species in a river birch forest located in the NE1/2 Sec 4 T20N R9W, Mason Ccunty, Illinois (Sita D). 
Saad- Sap-
Species 1 ings 1 ings 
JI/ha JI/ha 10-20 
Batula nigra L. -- 50 189 
Fra.xinus perrnsylvanica t-1arsh. 2833 1 'J ·J 
""' 
21 
Acer saccharinum L. -- -- 6 
Ulmus americana L. 8000 1750 13 
Sassafras albidum (Nutt . ) Nees.833 33 8 
Diospyros virginiana L. -- -- 3 
Platanus occidantalis L. -- -- 3 
Prunus serotina Ehrh. 333 83 
Qy_~[l:u_s alba l. 167 
Rhamnus frangula l. 1166 200 
Morus rubra L. 167 50 
Tota ls 13499 2299 243 
Diameter Classes(cm) 
JI/ha Basal Area Rel. Rei. 
.U.v. 
Diam . 
20-30 30-40 40+ Total (sq m/ha) Den . Dom . I. V. (cm) 
240 67 8 504 22 . 13 87.1 92. 1 179.2 22.6 
16 -- -- 37 1. 05 ti . 4 4.4 10.8 18 . 3 
-- 2 -- a 0 .36 1. 4 1. 5 2.9 22 . 9 
-·· -- -- 13 o. 13 2 . 3 0.5 2.8 11 . 3 
-- 3 -- 11 0 . 22 1. 8 0.9 2 . 7 15.7 
-- --
-- 3 0.08 0.5 0.3 o.s 19.5 
-- -- -- 3 0.07 0 . 5 0 ? . .., 0 . 8 18.1 
256 72 8 579 24 . 04 100.0 100.0 200.0 
...... 
Vl 
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Table 5 . Texture, depth and pH of A horizon, B horizon, and depth of 
Site 
A 
B 
c 
D 
the hardpan for the soils in each of the four river birch 
forest areas surveyed in Cass and Mason Counties, Illinois . 
A HORIZON 
Depth pH 
(cm) 
13 5.3 
20 5.3 
24 5.3 
36 5 . 95 
Soil 
Texture 
90% Sand 
7% Silt 
3% Clay 
86% Sand 
10% Silt 
4% Clay 
68% Sand 
19% Silt 
13% Clay 
68% Sand 
22% Silt 
10% Clay 
B HORIZON 
Depth pH 
(cm) 
66 5.7 
40 4.8 
66 5.7 
20 7.35 
Soil 
Texture 
96% Sand 
4% Silt 
0% Clay 
88% Sand 
8% Silt 
4% Clay 
72% Sand 
19% Silt 
9% Clay 
78% Sand 
18% Silt 
4% Clay 
HARDPAN 
Depth from 
surface 
(cm) 
absent 
60 
absent 
56 
Prairie/Forest border at Site D 
----
6.6 64% Sand 
26% Silt 
10% Clay 
